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$G$ : $G$ $r\in\{0,1\}^{*}$ CNF $f(r)$ . $G$
$L(G)$ , $L(G)=\{f(r)|r\in\{0,1\}^{*}\}$ . $n$
, $G$ $p(n)$ , $G$ $p(n)$ .








3. $A$ $C_{ans}$ , $A$ 1 .
, $A$ 1 $x’$ , $x’=x$ -x , $x’=$
$x$ . $A’$ 1 .




1. $x$ 1 , $f_{n}$ $w=x\overline{x}$ .
2. $(2- 1)-(2- 4)$ 1 . and executed:
(2-1) $f_{n}$ $w$ $A$ $x$ 1 . $A$ $(A+x)(A+\overline{x})$
$f_{n}$
$w$ .




(2-3) $A$ $B$ $f_{n}$ $w$ 2 $A$ $B$
. $B$ $f_{n}$
$w$ .
(2-4) $A$ , $A$ $f_{n}$ $w$ 1 .
3. 2 , $f_{n}$ $w$
.
1. (i) SAT-GEN $I_{sat}$ . (ii) SAT-GEN $I_{\overline{sat}}$ .
SAT-GEN , SAT-GEN
. , SAT-GEN 2 (2-3)
, . $d(n)$ $n$ .
Generator $PRV(d(n))$ -GEN: SAT-GEN , 3 .
3. 2 . , (2-3) $d(n)$ .
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3.
$I_{sat}$ SAT-GEN 1 $I_{\overline{sat}}$
. , $NP=c\circ- NP$ ,
.
$PRV(d(n))$-GEN .
$I_{\overline{sat}}$ $L(\overline{G})$ , $L(\overline{G})$ $P$
, . $L(\overline{G})$
NP , $L(\overline{G})$ $P$




$I_{\overline{sat}}$ . , $PRV(d(n))$ -GEN
.
2. $L$ ( $PRV(d_{i}(n))$ -GEN) NP , $i$
$L$ ( $PRV(d_{i}(n))$-GEN) $\subset L$ ( $PRV(d_{i+1}(n))$-GEN) $d_{0}(n)$ ,
$d_{1}(n),$ $\cdots$ .
, $L$ ( $PRV(d_{i}(n))$-GEN) $I_{\overline{sat}}$
,
$L$ ( $PRV(d_{0}(n))$-GEN) $\subset L$ ( $PRV(d_{1}(n))$-GEN) $\subset\cdots\subset L\subset L(PRV(2^{O(n)})- GEN)=I_{\overline{sat}}$





, 2 “ ”
. 2 . 1 , $(N(x_{1}), N(\overline{x_{1}}),$ $\cdots,$ $N(x_{n}),$ $N(\overline{x_{n}}))$
. , $N(v)$ ( $v$ $x_{i}$ )
26
$v$ . 1 , $(T(1), T(2),$ $\cdots,$ $T(t))$ .
, $T(i)$ $i$ . $(0,0, t, 0, \cdots)$ ,
, 3-SAT , $N$
$3SAT(N)$-GEN .
Generator $3SAT(N)$-GEN:
1. $t= \frac{1}{3}\sum_{v}N(v)$ .
2. $C_{ans}=v_{1}+v_{2}+v_{3}+\cdots+v_{i}+\cdots+v_{n}$ . , $v$;
. $C_{ans}$ $\{v_{1}, v_{2}, \cdots, v_{n}\}$ .
3. $\sum_{v\in C_{ans}}N(\overline{v})\geq t$ , 5 . , 4 .
( , $v=x_{i}$ , $v=$ $x_{i}$ . )
4. $C_{ans}$ $N(\overline{v})<N(v)$ $v$ , $C_{ans}$ $v$ $\overline{v}$ .
3 .
5. $\{\overline{v_{i}}|v_{i}\in C_{\alpha ns}\}$ $N$ $t$ $w_{1},$ $w_{2},$ $\cdots,$ $w_{t}$
. $f_{now}$ $f_{n}$ $w=(w_{1})(w_{2})\cdots(w_{t})$ .
6. $f_{n}$ $w$ 3 $A$ $f_{n}$ $w$ $N(v)$
$v$ . $A$ $(A+v)$ $f_{n}$ $w$ .
3 $\square$
, SAT-GEN










f 4 , .
, 4 $f$
, 2 .
1 $g$ $m$ , $n$ $m+n$ .
2. $A=y_{1}+y_{2}+\cdots+y_{k}$ , $(A+y)$ $(_{y}\not\in A)$
, $A$ $y$ . $\square$







$f$ $\{x_{1}, x_{2}, x_{3}\}$ , $t^{x_{2},x_{3},x_{4}}$ }, $\{x_{1}, x_{3}, x_{5}\}$ , $\{x_{1}, x_{2}, x_{6}\}$ ,
$\{x_{4}, x_{5}, x_{6}\}$ , 2 $f_{n}$ $w$ 1 $x_{4}$ , $x_{5}$ , $x_{6}$
. , $f$ 11 , 1 3 $f$
. , $(\{x_{1}, x_{2}, x_{3}\}+x_{4})(\{x_{1}, x_{2}, x_{3}\}+\overline{x_{4}})$ . $(x_{2}+x_{3}+\overline{x_{4}})$
, 2 $\overline{x_{1}}$ . , 1
$\{x_{1}, x_{3}, x_{5}\}$ , $\{x_{1}, x_{2}, x_{6}\}$ , $\{x_{4}, x_{5}, x_{6}\}$
, $f$ . $(\{x_{1}, x_{2}, x_{3}\}+x_{5})(\{x_{1}, x_{2}, x_{3}\}+$
$\overline{x_{5}})$ $(\{x_{1}, x_{2}, x_{3}\}+x_{6})(\{x_{1}, x_{2}, x_{3}\}+\overline{x_{6}})$ .
, $f_{now}=x_{4}\overline{x_{4}}$ . , $y$ 1
$(x_{4}+y)(x_{4}+\overline{y})$ . , $f$ $x_{4}$ 1 ,
$x_{4}$ . $\overline{x_{4}}$ , ,
$f_{n}$ $w=(x_{4}+y)(\overline{y})(\overline{x_{4}}+y)(\overline{y})$ . , 2 1
$(x_{4}+z)(x_{4}+\overline{z})$ , , $f_{now}=(x_{4}+y+z)(y+\overline{z})(\overline{y})(\overline{x_{4}}+y+z)(y+\overline{z})(\overline{y})$
. , 3 8
, 14 . , $f$ $$ . $f_{n\text{ }w}=$
$x_{5}$ $f_{n}$ $w=x_{6}\overline{x_{6}}$ .
, $f$ .
$N$ 3




1. $x$ 1 , $f_{n}$ $w=x\overline{x}$ .
2. $(2- 1)-(2- 3)$ 1 .
(2-1) $f_{n}$ $w$ $A$ $f_{n}$ $w$ $N(v)$ $v$
1 . $A$ $(A+x)(A+\overline{x})$ $f_{n}$ $w$ . ,
$f_{n}$
$w$
$u$ $N(u)$ ( , $N(u)+1$ )
, $u$ $B$ , $B$ $u$ . $u$
.
(2-2) $f_{n}$ $w$ 4 $A$ . $A$
$A$ 3 .
(2-3) $f_{n}$ $w$ 3 4 .
3. , 3 2
.
4. $f_{n}$ $w$ $N(v)$ $v$ 3
, $f_{n}$ $w$ 1 . $N$
4 $\square$
3. (i) $3SAT(N)$ -GEN $N$ 3
. (ii) $3PRV(0, N)$-GEN $N$ , $L$ ( $PRV(0)$-GEN) 3
. $\square$
$3SAT(N)$-GEN $r$ 1
. , $3PRV(0, N)$-GEN $r$ ( )
. $3PRV(0, N)$-GEN , $v$ $f_{n}$ $w$






, . , 4
$v$ $N_{rmvable}(v)$ , $f_{n}$
$w$
$v$ $N_{n}$ $w(v)$ .
Generator REV-3PRV$(0, N)$ -GEN:
1. $X$ 1 , $f_{n}$ $w=X\overline{X}$ .
2. $f_{n}$ $w$ 3
$\circ$
4 . , $f_{n}$
$w$
2 $A$ $N(V)-N_{n\text{ }w}(V)\geq 1$ $v$
1 . $v$ ,
. $A$ $(A+X)(A+\overline{x})$ $f_{n}$ $w$ . , $f_{n}$ $w$
$u$ $N(u)-N_{n}$ $w(u)<0$ ( , $N_{n}$ $w(u)=N(u)+1$ )
, $u$ 2 $B$ , $B$ $u$ . $u$
. $B$ ,
. 2 .
3. $(3- 1)-(3- 3)$ 1 .
$(3- 1)f_{n}$
$w$
$\sum_{v\in A}$ { $N_{rmvable}(v)+(N(v)-N_{n}$ $w(v))$ } $\geq 1$ $A$
. $A$ 5 . , $A$ 3
$N_{rmvable}(V)+(N(V)-N_{now}(V))$ $\geq$ $1$ 1 ,
, $A$ 4 $\sum_{v\in A}$ { $N_{rmvable}(v)+(N(v)-N_{n}$ $w(v))$ } $=4$
$(3- 1- 1)$ . , $(3- 1- 2)$ .
$(3- 1- 1)N(v)-N_{n}$ $w(v)\geq 1$ Nrmvabl $e(\overline{v})+$ ( $N(\overline{v})-N_{n}$ $w(\overline{v}$)) $\geq 1$
$v$ . $A$ $(A+x)(A+\overline{x})$ $f_{n}$ $w$ .
, $f_{n}$ $w$ $u$ $N(u)-N_{n}$ $w(u)<0$ ( ,
$N(u)+1$ ) , $u$ 4 $B$ , $B$ $u$ .
$u$ . $N_{rmvable}(V)$ 4 .
$v$ ) , $\sum_{v\in A}$ { $N_{rmvable}(v)+(N(v)-N_{n}$ $w(v))$ } $\geq 2$
$C$ , $(3- 1- 2)$ . $C$ 5 .
$(3- 1- 2)N(V)-N_{n}$ $w(v)\geq 1$ $v$ . $A$ $(A+x)(A+$
$\overline{X})$ $f_{n}$
$w$ . , $f_{n}$ $w$ $u$ $N(u)-N_{n}$ $w(u)<$
$0$ , $u$ 4 $B$ , $B$ $u$ .
$u$ . $N_{rmv\alpha bl_{6}}(V)$ 4 .
$v$ 4 .
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(3-2) $f_{n}$ $w$ 4 $A$ . $A$
$A$ 3 .
(3-3) $f_{n}$ $w$ 3 5 .
4. , 3 3
.
5. $N(v)-N_{n}$ $w(v)\geq 1$ $v$ 3
, $f_{n}$
$w$ 1 . $N$ 5
4. REV-3PRV$(0, N)$ -GEN $N$ , $L$ ( $PRV(O)$-GEN) 3
. $\square$
5. REV-3PRV$(0, N)$ -GEN $N$
, 3 $r$ , 1
. $\square$
REV-3PRV$(0, N)$ -GEN
. , REV-3PRV(0, N)-GEN L(REV-3PRV(0, N)-GEN)
$P$ .
6. $L$ (REV-3PRV$(0,$ $N)$ -GEN) NP .
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